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(57) Abstract 



A substrate bears essentially non-visible image formed from at least two fluorescent and/or phosphorescent inks, both or all of which 
are capable of being excited by a single band, of non-visible radiation. The fluorescent and/or phosphorescent inks upon excitation by the 
appropriate radiation produce visible radiation of two or more different colors, with differing areas of the non-visible image displaying 
differing colors, so that a full-color image becomes visible. The substrate may also bear visible indicia, and may have the form of, for 
example, an identification document or a container for goods. 
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SUBSTRATE WITH NON-VISIBLE INDICIUM 

This invention relates to a substrate, and to a process for the 
manufacture of such a substrate. More specifically, this invention relates to a 
substrate which bears a fluorescent and/or phosphorescent image. In many but not 
all cases, the fluorescent and/or phosphorescent image serves as a security or 
authentication feature for the substrate, which may be in the form of an identification 
document. 

Identification documents typically comprise a card or document 
usually containing visible indicia relating to the bearer of the document; often, these 
indicia include a photograph of the bearer. Normally, the card is protected by a 
plastic sheet material such as by lamination of the card to a plastic sheet material or, 
as is usually the case, by lamination of the card between plastic sheet materials. 
Identification documents have many uses and their uses are increasing. For 
example, such documents may be used to establish a person's authorization to 
conduct certain activities (e.g., driver's licenses), their authorization to have access to 
certain areas (e.g., employee identification cards) or their authorization to engage in 
credit transactions (e.g., credit cards). In view of these widespread uses, especially in 
commercial transactions, such as cashing checks, credit purchases, etc., it is 
important that the person relying on the identification document to identify the 
bearer have maximum assiuxmce that the identification document has not been 
altered and/or is not a counterfeit. 

The counterfeiting of identification docxunents involving as it does 
the fabrication and issuance of identification documents by persons not authorized to 
do so presents difficult security problems. Perhaps the most effective way to prevent 
counterfeiting would involve strict control over the possession of the materials and 
equipment involved in the fabrication of identification documents. In most cases, 
however, this approach would be impractical or impossible. For example, too many 
of the materials involved are commercially available and used in other applications. 
Instead, the art's response to the coimterfeiting problem has involved the integration 
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of 'Verification features'* within identification documents to evidence their 
authenticity. The best known of these "verification features" involve signatures such 
as the signature of the issuer or bearer of the identification document. Other 
"verification features" include watermarks, validation patterns or markings and 
polarizing stripes. 

Such verification features may be divided into two broad categories 
according to whether the feature is visible to the naked eye or not. Visible 
verification features have the advantage that they can be checked without the use of 
special eqxiipment However, recent improvements in photocopying apparatus, 
especially such apparatus capable of reproducing color images, has reduced the 
ability of visible verification features, in that most features which can be checked 
visually can also be counterfeited relatively easily by photocopying techniques. 

Accordingly, there is an increasing need in identification documents 
for "invisible" verification features, that is to say features which are not checked 
simply by the human eye in natural lighting. Such features may include printed 
indicia which reflect light only at non- visible wavelengths, and which are read by 
machines which can illuminate the identification document with the appropriate non- 
visible radiation and read the results, However, the use of such machines has the 
disadvantage that if the machine malfunctions a valid identification document may 
be rejected (resulting in, for example, a justifiably aggrieved customer if the 
identification document is a credit card, or more serious consequences if the 
identification document is a passport) and there may be no easy way to determine 
whether the machine is operating correctly. Accordingly, it is normally preferred to 
use as an invisible verification feature one or more indicia which are not visible to 
the naked eye in conventional room lighting but which, upon exposure to special 
conditions, typically non-visible radiation, display a visible indicium. Such 
verification features usually involve the use of fluorescent or phosphorescent 
materials. 
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Invisible verification features using fluorescent or phosphorescent 
materials have the advantage that the non-visible radiation sources required to enable 
the features to be seen are nonnally ultraviolet bulbs or tubes emitting radiation in 
the near ultraviolet range of about 280 to about 400 nm, and such bulbs or tubes are 
readily available, inexpensive and reliable. Furtheraiore, such sources also emit 
some visible light, so that if the source fails, this is immediately apparent and there is 
no risk of inadvertently refusing a valid identification document because of a failure 
of the reading device. 

Among the various proposals for the use of fluorescent or phosphor- 
escent materials in identification documents are US-A-4 151 667 and 4 219 599, 
which both describe laminated documents such as LD. cards using a phosphorescent 
material as a verification or validation pattern. US-A-4 387 112 describes 
identification cards which may be identified as genuine through the use of 
stimulatable inorganic phosphor compositions. US-A-5 005 873 describes a 
substrate having markings which are provided by at least two fluorescent materials 
which have different excitation spectra in the ultraviolet region of the spectrum and 
different emission spectra in the visible region of the spectrum, and the use of such 
articles as identification documents. US-A-4 897 300 describes a security paper 
having a security thread embedded therein, running fix>m edge to edge, that is printed 
with luminescent colors in such a way that they are invisible in normal lighting. The 
luminescent colors are provided along the security thread in successive overlapping 
portions which, when the colors are excited, have a length recognizable to the naked 
eye, and show characteristic mixed fluorescences in the overlapping areas. Finally, 
US-A-4 500 116 describes an identification document, such as a passport or 
identification card, provided with a phosphorescent composition which includes at 
least two phosphorescent activators which exhibit different emission characteristics 
both with respect to wavelength and lifetime so that, when the composition is 
irradiated, the initial afterglow changes color, for example fi-om green to blue. 
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Although fluorescent and phosphorescent materials have been used 
extensively in commercial identification documents, until now little attention 
appears to have been paid to the type of image which will appear when the 
fluorescent or phosphorescent material is excited. So far as the present inventors are 
aware, all commercial identification documents using fluorescent or phosphorescent 
materials display only a simple monochrome inaage or pattern upon excitation; this 
is true even of the identification doctmient disclosed in the aforementioned US-A- 
4 500 116; in which a constant mixture of two or more phosphorescent materials is 
applied to various areas of a substrate so that ttie phosphorescent image as seen at 
any given moment is monochromatic, although its color changes with time. With 
the ever-increasing sophistication of counterfeiters, and the ready commercial 
availability of fluorescent and phosphorescent materials, it is highly desirable to 
introduce additional security to non-visible verification features using fluorescent 
and phosphorescent materials. 

It has now been found that the security provided by such non-visible 
verification features can be enhanced by using multiple fluorescent and/or 
phosphorescent materials so that upon excitation a full color, and preferably 
continuous tone, image is displayed. The same type of non-visible indicia may also 
be used as authentication features (for example, to prove that a particular document 
emanates from an authorized soiu-ce) or for esthetic reasons. 

Accordingly, this invention provides a substrate having printed 
thereon an essentially non-visible image, this the non-visible image being formed 
from at least two fluorescent and/or phosphorescent inks, both or all of which are 
capable of being excited by a single band of non-visible radiation, the at least two 
fluorescent and/or phosphorescent inks upon excitation by radiation of the single 
band producing visible radiation of two diiBferent colors, with differing areas of the 
non-visible image displaying differing colors. 

This invention also provides a process for the manufacture of an 
identifiable substrate; this process comprises printing upon the substrate with a 
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fluoreiscent and/or phosphorescent ink, thereby producing upon the substrate an 
essentially non-visible image, the printing being effected with at least two 
fluorescent and/or phosphorescent inks, both or all of which are capable of being 
excited by a single band of non-visible radiation, the at least two fluorescent and/or 
5 phosphorescent inks upon excitation by radiation of the single band producing 

visible radiation of two different colors, with diflfering areas of the non-visible image 
displaying differing colors upon excitation by the radiation. 

Finally, this invention provides a process for testing the authenticity 
of a substrate; this process comprising providing upon at least one authentic 
10 substrate an essentially non-visible image capable of being excited by a single band 

of non-visible radiation; and exposing a substrate to be tested to non-visible 
radiation within the band, and determining whether the exposed substrate displays 
the non-visible image. The process of the present invention is characterized in that 
the non-visible image is formed from at least two fluorescent and/or phosphorescent 
15 inks, the at least two fluorescent and/or phosphorescent inks upon excitation by 

radiation of the single band producing visible radiation of two different colors, with 
differing areas of the non-visible image displaying differing colors. 

The term "band of non-visible radiation" is used herein with its 
conventional meaning of a range of wavelengths not exceeding about 60 nm. 
20 Typically, the band used with the present identification document will be the long 

ultra-violet band (350-400 nm) since ultra-violet sources emitting in this band are 
inexpensive and readily available. The short ultra-violet (300-350 nm) or other 
bands may also be used if desired. 

The term "substrate** as used herein is to be construed broadly. Thus, 
25 for example, the substrate may be an article, such as an identification docimient, 

having at least one indicium intended to convey information, or, as will be explained 
in more detail below, may be a laminate or similar component intended for use in 
such an identification document. However, the substrate need not be a document in 
the strict sense of sheets of paper and similar laminar materials bearing printing. 
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writing or other engraving, but may also be, for example, a container (such as a retail 
package) or an article, for example a sneaker or a pair of jeans, which may or may 
not bear a trade or other mark indicating the source of the article. 

Figure 1 of the accompanying drawings shows a preferred dociunent 

5 incorporating a substrate of the present invention in normal room lighting; 

Figure 2 shows the same document as in Figure 1 but seen imder 
ultraviolet light; and 

Figure 3 is a schematic cross-section through the preferred document 
of the present invention. 

10 As already mentioned, the present invention provides a substrate 

having an essentially non-visible image, this non- visible image being formed from at 
least two, and preferably at least three fluorescent and/or phosphorescent inks, both 
or all of which are capable of being excited by a single band of non-visible radiation. 
Upon excitation by radiation of this single band, the plurality of fluorescent and/or 

15 phosphorescent inks produce visible radiation of dififerent colors, with differing areas 

of the non-visible image displaying dififering colors. Thus, upon excitation, the 
essentially non- visible image on the substrate of the present invention displays as a 
colored, preferably full-colored, image, which can serve to prove the authenticity of 
the substrate. Such a full-color image is much more diflficult to duplicate than the 

20 monochrome fluorescent and phosphorescent images which have hitherto been used 

in similar substrates, because changes in the colors of such an image are readily 
detectable, especially if the full-color image is a reproduction of one with which the 
person checking the substrate is already familiar, for example a heraldic achievement 
or a corporate or institutional logo. Thus, the presence of the full-color fluorescent 

25 or phosphorescent image can provide additional assurance of the authenticity of the 

substrate, as compared with substrates which display only monochromatic 
fluorescent and phosphorescent images. 

The term "printed" is used herein in the general sense to denote the 
result of any process in which a marking material is applied to a substrate to generate 
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a permanent mark. Thus, this term covers not only classic printing techniques such 
as photogravure, flexographic and lithographic printing, but also printing by means 
of ink jet printers (using solid or liquid inks), laser printing and electrophotographic 
printing. Persons skilled in the printing art will appreciate that with some of these 
printing techniques, the "inks" used will not be conventional liquid inks but solid 
phase change inks or solid toners. 

The term "non-visible image" as used herein does not imply that the 
image is completely undetectable in visible light. In practice, it is diflBcult to 
produce fluorescent and/or phosphorescent images which are completely invisible 
under normal room Ughting, since the inks used to form the non-visible image will 
usually scatter visible light to some extent, resulting in a ghostly white image being 
visible v/here the non-visible image is printed. However, the full-color image is of 
course seen only when the non-visible image is exposed to the radiation needed to 
excite the inks. For maximum security, it may be desirable to hide the presence of 
the non-visible image by overlaying or imderlaying a visible image (or, for example, 
a blank colored area) on the same area of the substrate, provided of course that the 
visible image or colored area do not excessively obscure the non-visible image when 
this image is excited Alternatively, the non- visible image may be "hidden" by being 
lightly overprinted with the same image in visible colors, which are different from 
those displayed upon excitation of the non-visible image, so that upon exposure to 
the exciting radiation, the image appears to change color. 

Indeed, in one preferred form of the invention, the same indicixim is 
printed in the same or similar colors in both the visible and non-visible images. For 
example, a portrait of a bearer of a document (or, for example, a colored logo) could 
be printed on a specific area in both visible and fluorescent inks. This renders it 
almost impossible to detect the presence of the fluorescent image, while producing a 
very distinctive effect when the images are illuminated with ultra-violet radiation. 
Such a double image may be created in a single step. . For example, ink jet printers 
are known which have the capacity to handle eight different inks, such printers 
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normally being used in a CCMMYYKK process which uses high and low density of 
each of the cyan, magenta, yellow and black inks to produce colored images with 
improved gray scale. Such a printer could readily be modified to use (for example) 
four visible inks and four fluorescent inks, so that it could print, in a single pass, 
visible and non-visible versions of the same colored image on the same part of the 
document. 

In general, the use of fluorescent inks is preferred in the present 
substrate, since proper viewing of images formed with phosphorescent inks usually 
requires that the substrate be placed in the dark, and placing substrates in a dark 
location poses obvious problems, especially in situations (such as a passport control 
booth, a security desk or a retail store) where a single person is required to verify the 
authenticity of a stream of substrates within a limited time. In such situations, 
fluorescent images, which can be viewed in normal room lighting, are more 
convenient to use. Accordingly, the invention will be described below mainly with 
reference to the use of fluorescent inks, it being imderstood that any reference to a 
fluorescent ink may be replaced by reference to a phosphorescent one. 

Although the invention is not limited to any particular set of ink 
colors, in practice the choice of ink colors is normally constrained by the need to be 
able to produce images having a large color gamut, since for reasons already 
discussed many potential users will wish to have the fluorescent image reproduce an 
existing image. Since the fluorescent image is produced by emission of radiation 
from the fluorescent inks, the colors of the inks used act as additive primaries in the 
same way as the phosphor colors on a cathode ray tube, and to allow a wide color 
gamut in the image, it is generally preferred that the fluorescent inks upon excitation 
product at least red, green and blue colors. If it is desired to increase color fidelity in 
the same way as by moving from a CMY to a CMYK process in a printed visible 
image, a white fluorescent ink may be added as a fourth color. 

It has been found that the manner in which the fluorescent inks are 
applied to the substrate in the present document and process is important in 
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producing an accurate, high quaUty, full-color fluorescent image. The two or more 
(desirably three or more) fluorescent inks should very desirably be present on the 
substrate in the form of discrete dots, so that the dots of the various colors do not 
overlap. Preferred printing techniques for securing such non-overlapping dots 
include gravure and flexographic printing, and ink jet printing. 

Also, for obvious reasons, with liquid inks the physical properties of 
the ink, such as its viscosity, surface tension, pigment loading and size of pigment 
particles (when the ink contains a pigment, rather &an a dye) all affect the quality of 
the fluorescent image produced. Although no strict numerical hmits can be set for 
such parameters, those skilled in the printing art are familiar with the effects of such 
parameters on the quality of conventional images produced from inks, and 
accordingly the formulation of inks suitable for use in the present substrate and 
process is within the level of skill in the art. It has been foimd good fluorescent 
images can be produced with pigment-containing inks having an average particle 
size not greater than about 3 fxm. Moreover, good results have been achieved with 
water-based inks which contain, in addition to a fluorescent material, a polyacrylate 
or polyester binder; such inks advantageously also contain a surface active agent to 
promote a stable dispersion of the pigment within the ink. Dye-based and solvent- 
based inks may also be used. 

The non-visible image on the substrates of the present invention may 
or may not be accompanied by one or more visible indicia or images; In most cases, 
the fmal docimients or goods incorporating the substrate needs at least visible 
indicium or image. For example, if the substrate is to be used in an identification 
document, the identification document will normally need to include at least one 
visible indicium, if only to reassure the bearer that he or she is in possession of the 
correct identification document. It should be noted, however, that in some cases, it 
may be convenient to prepare a substrate bearing only non-visible images and 
combine this with another substrate bearing visible images to form a final document. 
For example, the preferred identification docimient described below with reference 
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to Figures 1 and 2 comprises a pouch carrying non-visible images and a laminar 
member which is enclosed within the pouch and carries visible images. The pouch 
is conveniently produced from a web of material which carries only non-visible 
images. Also, there are certain applications of the present invention, for example 
coupons or similar documents used in promotional schemes, which may carry only 
non-visible images. Similarly, if the present invention is used to authenticate goods, 
it may be convenient to provide a non-visible image on parts of the goods (for 
example, the outside surface of a sneaker or the inside of a pants pocket) where no 
visible images are normally provided, and in such cases it will normally be desirable 
not to accompany the non-visible image with any visible image, in order to hide the 
fact that any authenticating image is present. 

The non- visible images in the substrates of the present invention may 
serve a variety of pxirposes in validating, identifying or authenticating the substrate 
or its bearer For example, as discussed in more detail below with reference to 
Figures 1 and 2 of the accompanying drawings, the non-visible image may be an 
image completely uiu-elated to the visible indicia on a document incorporating the 
substrate, and may have the form of a logo or similar device associated with a 
specific organization or company issuing the document, thus proving that the 
document emanates from an authorized source. Similarly, the present invention may 
be used to distinguish real from counterfeit goods. It is conunon practice for 
producers of goods which can readily be counterfeited (for example, computer 
software) to mark the packages in which the goods are sold with some security 
device so that retailers and customers can distinguish authentic goods from 
counterfeits; holograms are often used for this purpose. The non-visible images 
provided by the present invention are well adapted for use as this type of security 
device, since they can be hidden among the normal printing on the package (for 
example, one could overprint small images in fluorescent inks on the black areas 
provided by large font black type) so that their presence is not obvious until the 
authenticity of the package is checked. 
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The non-visible images might also be placed on goods themselves, 
rather than on their containers. Counterfeiters of certain goods, for example 
sneakers, are notorious for copying not only the appearance of well known brands of 
the goods, but also the trademarks appearing on these goods. Overprinting or 
otherwise associating the trademark with a non-visible image in accordance with the 
present invention can assist manufacturers, retailers and consumers in distinguishing 
authentic goods from counterfeits. If the trademark is in color, the non-visible image 
could be a reproduction of the color trademark, but the present invention may also be 
used with monochromatic trademarks; for example, overlaying a monochromatic 
trademark with a series of stripes in varying colors makes the trademark much more 
difficult to reproduce. 

The present invention may also be of use in promotional schemes. 
For example, in one common type of such scheme, there are delivered to potential 
customers coupons having a "scratch off' area in which information is hidden 
behind a frangible layer, which is readily removed by scratching. The customers are 
required to visit an establishment of the retailer or other promoter of the scheme, 
where a staff member removes the frangible layer, thus revealing whether the 
customer carrying the specific card is entitled to a discount on purchases or some 
other premium. The frangible layers are so weak that they occasionally are removed 
by abrasion during deliyery to the customer, who is likely to be amioyed upon 
receiving an invalid coupon. Also, in cases where substantial premiimis are 
involved (for example where one coupon among many thousands distributed entitles 
a customer to a valuable grand prize), questions have been raised as to whether the 
conventional fi^gible layers are sufficiently proof against coimterfeiting. Replacmg 
(or supplementing) the frangible layer and the hidden information with a non-visible 
image in accordance with the present invention would improve both the abrasion 
resistance and the security of the coupon. 

The non-visible image may also be provided for esthetic (a term 
which is used herein broadly to include entertainment) purposes. For example. 
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interesting visual effects can be produced without great expense by overprinting a 
conventional poster with a non-invisible image and arranging for the poster to be 
intermittently illuminated with an ultraviolet light. Such posters could usefully be 
employed outside movie theaters to attract customers. Similar interesting visual 
effects could be used on T-shirts or other garments (especially in haimted houses) or 
on decorative stickers. 

Except for the presence of the non-visible image, the substrates of the 
present invention, and documents and other devices into which these substrates are 
incorporated, may be of conventional construction. Thus, an identification 
document of the present invention may comprise a laminar member and a pouch 
surrounding this laminar member, the pouch comprising two leaves disposed on 
opposed sides of the laminar member and sealed to each other around their 
peripheries so as to completely enclose the laminar member As is well-known in 
the art, in such an identification document, it is advantageous to provide an adhesive 
on the inner surfaces of the pouch leaves so that, by application of heat and/or 
pressure, the adhesive will laminate the pouch to the laminar member to form a 
security seal between the two. In a laminar member/pouch type of identification 
document, both a visible indicium and a non-visible image may be present on the 
laminar member, on the pouch or on both. However, for secxuity reasons, it is 
generally preferred that at least one visible data indicium be printed upon the laminar 
member and at least one non-visible image be present on the interior surface of one 
leaf of the pouch facing the laminar member. Such an identification document is 
conveniently mass-produced by printing a plurality of the non-visible images on one 
surface of a web of cover sheet material, printing a plurality of visible data indicia 
upon a plurality of laminar members, and thereafter cutting and shaping the cover 
sheet material to form a plurality of pouches enclosing the laminar members, each of 
these pouches having at least one non-visible image present on its inner surface 
facing the laminar member enclosed within that pouch. Printing of the non-visible 
images on the web can be effected at a central secure facility, thus avoiding the need 
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to distribute the fluorescent inks and any necessary special printing apparatus to the 
stations at which issue of the individual identification documents is effected, so that 
these stations need only be equipped with the pre-printed web, the apparatus 
necessary to form the visible indicia and apparatus for laminating the web to the 
laminar members. 

A preferred document and process of the present invention will now 
be described, though by way of illustration only, with reference to the accompanykig 
drawings. 

Figure 1 of the accompanying drawings shows a preferred 
identification document (generally designated 10) of the present invention as it 
appears in normal room lighting. This identification document 10 is intendesd for use 
as a driver's license and comprises a laminar member or card 12 completely 
enclosed within a pouch 14 which is laminated to the card 12 so as to form a security 
seal therewith. The card 12 bears a plurality of visible indicia, namely a portrait 16 
of the bearer of the license, a license number 18, the social security nimiber 20 of the 
bearer, the class 22 of the license, the expiration date 24 of the license and the 
signature 26 of the bearer. The specific identification document 10 also has a visible 
data indicium 28 provided on the inner surface of one leaf of the pouch 14, this 
indicium 28 being a machine-readable version of the license number, which is 
intended to enable police officers to be able to carry out computer license checks. 
Application of the indicium 28 to the inner surface of the pouch 14 may be effected 
by the process described in US-A-5 498°305, owned by the present applicant. 

Figure 2 shows the identification document 10 as it appears when 
illimiinated with long ultraviolet (350-400 nm) radiation, which can be provided by a 
small, readily portable and inexpensive battery-powered ultraviolet lamp. From 
Figure 2, it will be seen that, imder the ultraviolet light, the document 10 displays, in 
addition to all the aforementioned indicia, an image 30 of the heraldic achievement 
of the government body issuing the license, this image 30 being repeated at regular 
intervals. The image 30 appears in full, natural color and is located on the inner 
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surface of the front leaf of the pouch 14, this inner surface being laminated to the 
card 12 by an adhesive. If desired, this adhesive may be one which forms a security 
seal, so that if any attempt is made to tamper with the identification document by 
separating the pouch 14 from the card 12, the security seal will be ruptured and the 
image 30 irreparably damaged, so that the tampering will be immediately apparent 
when the identification document is examined imder 365 nm radiation. 

Figure 3 shows a schematic cross-sections through a preferred 
identification document of the invention. (For ease of illustration and 
comprehension. Figure 3 is not to scale; in particular, the thicknesses of the various 
layers shown in this Figure are greatly exaggerated as compared with their lateral 
dimensions, and the size of the individual ink dots is also greatly exaggerated.) The 
identification document shown in Figure 3 has the same card and pouch construction 
as that shown in Figures 1 and 2, and has a card 32 made of a polymer-based 
synthetic paper sold by PPG Industries, Inc. under the Registered Trade Mark 
"TESLDST'. The pouch comprises an amorphous poly(ethylene terephthalate) sheet 
34 (sold by Transilwrap under the trade name "TXP" carrying on its inside siurfaces 
(those facing the card 32) a layer 36 of an adhesive; preferred adhesives are KRTY 
(an ethylene-vinyl acetate adhesive) and Transilwrap FG. A non- visible image 38 is 
printed on the inside surface of the layer 36 of the front leaf of the pouch (to the top 
in Figure 3); this non-visible image is formed of discrete drops of ink, applied for 
example by means of an ink jet printer. The pouch is laminated to the card 32, and 
the peripheries of the two leaves of the pouch laminated to each other, by heat and 
pressure in the conventional marmer to form a security seal between the pouch and 
the card. The placement of flie non-visible image 38 between the adhesive layer 36 
and the card 32 ensures that the non-visible image will be irreparably damaged if any 
attempt is made to separate the card from the pouch. However, the presence of a 
security seal is not essential and other anti-tampering devices known in the art may 
be used if desired 
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It will be apparent to those skilled in the art that numerous changes 
and modifications can be made to the specific identification documents and 
processes described above without departing fi-ora the scope of the invention. For 
example, in some cases it may be advantageous to use more than three fluorescent 
5 inks, particularly where it is desired to have the non-visible image reproduce a pre- 

existing image which contains one or more colors (such as certain purples) which do 
not reproduce very accurately using the normal red, green and blue colors. In such a 
case, it may be advantageous to include additional fluorescent inks expressly 
designed to reproduce the color(s) which would otherwise not be accurately 
10 reproduced. 

Also, in addition to the non-visible images, the document of the 
present invention may include any other security features known in the art, such as, 
for example, the lenticular security feature described in US-A-4*='402°150, which 
causes varying optical effects at varying angles of view. 
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CLAIMS 

1 1. A substrate having printed thereon an essentially non-visible 

2 image, characterized in that the non-visible image is formed from at least two 

3 fluorescent and/or phosphorescent inks, both or all of which are capable of being 

4 excited by a single band of non-visible radiation, the at least two fluorescent and/or 

5 phosphorescent inks upon excitation by radiation of the single band producing visible 

6 radiation of two different colors, with diflfering areas of the non- visible image 

7 displaying differing colors. 

1 2. A substrate according to claim 1 characterized in that the non- 

2 visible image is formed from at least three fluorescent and/or phosphorescent inks. 

1 3. A substrate according to claim 2 characterized in that the at 

2 least three fluorescent and/or phosphorescent inks upon excitation produce at least 

3 red, green and blue colors. 

1 4. A substrate any one of the preceding claims characterized in 

2 that the at least two fluorescent and/or phosphorescent inks each comprise a 

3 fluorescent and/or phosphorescent inorganic pigment having a particle size not 

4 greater than about 3 jim. 

1 5. A substrate any one of the preceding claims characterized by 

2 bearing at least one visible indicium. 

1 6. A substrate according to claim 5 characterized in that it 

2 comprises a laminar member bearing the at least one visible indicium and a pouch 

3 surrounding the laminar member, the pouch comprising two leaves disposed on 

4 opposed sides of the laminar member and sealed to each other around their 

5 peripheries so as to completely enclose the laminar member, and also characterized in 

6 that the non-visible image is provided on the interior surface of one leaf of the pouch 

7 facing the laminar member. 

1 7. A substrate according to claim 5 or 6 characterized in that it is 

2 in the form of a container for goods, the container having walls defining an interior 



wo 98/40223 



PCTAJS98/04672 



17 



3 space within the container and the visible and the visible indicium and non-visible 

4 image being present upon the outer surfaces of the container. 

1 8. A process for the manufacture of an identifiable substrate, 

2 which process comprises printing upon the substrate with a fluorescent and/or 

3 phosphorescent ink, thereby producing upon the substrate an essentially non-visible 

4 image, characterized in that the printing is eflFected with at least two fluorescent 

5 and/or phosphorescent inks, both or all of which are capable of being excited by a 

6 single band of non-visible radiation, the at least two fluorescent and/or 

7 phosphorescent inks upon excitation by radiation of the single band producing visible 

8 radiation of two different colors, with differing areas of the non-visible image 

9 displaying differing colors upon excitation by the radiation. 

1 9. A process according to claim 8 characterized in that printing of 

2 the non-visible image on the substrate is effected using at least three fluorescent and/or 

3 phosphorescent inks. 

1 10. A process according to claim 9 characterized in that the at least 

2 three fluorescent and/or phosphorescent inks upon excitation produce at least red, 

3 green and blue colors. 

1 1 1. A process according to claim 9 or 10 characterized in that the 

2 at least two fluorescent and/or phosphorescent inks each comprise a fluorescent 

3 and/or phosphorescent inorganic pigment having a particle size not greater than about 

4 3 \im, 

1 12. A process according to any one of claims 9 to 11 characterized 

2 in that at least one visible indicium is also printed on the substrate. 

1 13. A process according to claim 12 characterized in that the 

2 substrate coniprises a laminar member and a cover sheet, the at least one visible data 

3 indicium being printed upon the laminar member and the non-visible image being 

4 printed upon the cover sheet, and also characterized in that the cover sheet bearing 

5 the non-visible image is formed into a pouch surrounding the laminar member, the 

6 pouch comprising two leaves disposed on opposed sides of the laminar member and 
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7 sealed to each other around their peripheries so as to completely enclose the laminar 

8 member, with the non-visible image present on the interior surface of one leaf of the 

9 pouch facing the laminar member. 

1 14. A process for testing the authenticity of a substrate, wtuch 

2 process comprises: 

3 providing upon at least one authentic substrate an essentially non- 

4 visible image capable of being excited by a single band of non->dsible radiation; 

5 exposing a substrate to be tested to non-visible radiation wthin the 

6 band, and determining whether the exposed substrate displays the non-visible image, 

7 characterized in that the non-visible image is formed from at least two 

8 fluorescent and/or phosphorescent inks, the at least two fluorescent and/or 

9 phosphorescent inks upon excitation by radiation of the single band producing visible 

10 radiation of two diflFerent colors, with differing areas of the non-visible image 

1 1 displaying difiEering colors. 




Fig. 2 
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